Vigorous reaction of barbituric acid with caesium hydroxide in water resulted in an unexpected coupling product, 5-hydroxyhydurilic acid, complexed to caesium, giving poly[[caesium-" 5 -5-hydroxyhydurilato] hemihydrate], {[Cs(C 8 H 5 N 4 O 7 )]Á-0.5H 2 O} n . This was obtained in two different polymorphic forms, depending on the method of crystal growth. Slow solvent evaporation yielded an orthorhombic polymorph, (I), which crystallized in the space group Pnab (non-standard setting of Pbcn), with the uncoordinated water molecule lying on a crystallographic twofold axis. The water molecule is sandwiched into cavities within the structure and is securely held in place by NÐHÁ Á ÁO and OÐHÁ Á ÁO hydrogen bonding. Polymorph (II) is monoclinic, although the unit-cell parameters are similar to those of polymorph (I), and it crystallizes in the space group C2/c, with the uncoordinated water molecule again lying on the twofold axis and secured by hydrogen bonding. The differences between the two polymorphs, both of which have nine-coordinate caesium and a similar ®rst-shell environment of all structural components, are in the overall arrangement of the cations, anions and water molecules, and in the shape of the cavities, revealed by inspecting and comparing crystal-packing diagrams.
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Comment
Barbituric acid is a simple molecule which has been much studied in recent times due to its propensity to form polymorphs and, as a result, it has been used as a model compound for developing computational polymorph prediction techniques (Lewis et al., 2004) . One of the major obstacles to the success of this research has been the partial¯exibility of the molecule, which makes successful polymorph modelling particularly tricky (Lewis et al., 2005) . Recently, we demonstrated that this molecular¯exibility allows the crystal structure of barbituric acid dihydrate to undergo a phase transition at low temperatures (Nichol & Clegg, 2005) .
During the preparation of some alkali metal complexes of barbituric acid, we exposed the reaction with caesium hydroxide to more vigorous conditions than had been used for Li±Rb in order to reduce the solution volume. The result was an unexpected barbiturate coupling product, 5-hydroxyhydurilic acid (5-hydroxy-5,5
H -bibarbituric acid) (see scheme), which coordinated in its anionic form to caesium. Repeating the reaction but with only brief heating of the reaction solution gave a normal barbiturate complex, as for the other alkali metals. We have also observed this same coupling when 1,8-bis(dimethylamino)naphthalene (a proton sponge) was used as the base in a methanolic solution of barbituric acid, so the actual base and solvent used would not seem to be determining factors for the reaction. 5-Hydroxyhydurilic acid itself is rather unusual; it is not commercially available and the only reported synthesis to date is by electrochemical oxidation of hydurilic acid (and so not actually a barbiturate coupling reaction; Kato et al., 1975) .
Crystallization of the reaction product gave two polymorphic forms, (I) and (II). Crystallization by slow solvent evaporation gave polymorph (I) in the orthorhombic space group Pbcn (reported here in the alternative setting Pnab, so that the axes match those in the second polymorph); the space group determination was unambiguous from the systematic absences. The structural unit of polymorph (I) is presented in Fig. 1 and is twice the size of the asymmetric unit. It consists of two caesium±5-hydroxyhydurilate complexes related by a twofold rotation about a non-coordinated but hydrogenbonded water molecule. The water molecule acts as a donor in two OÐHÁ Á ÁO interactions and as an acceptor in two NÐ HÁ Á ÁO interactions (Table 2 ) and so is pseudo-tetrahedral. Additional intramolecular hydrogen bonding secures the location of the OH group into an S(6) ring (Bernstein et al., 1995) . The Cs ion is nine-coordinate (not shown in full in Fig. 1 ) and the CsÐO bond lengths range from the relatively short 2.981 (2) A Ê to the rather long 3.531 (2) A Ê ( Table 1) . One of the rings of the 5-hydroxyhydurilate ligand is essentially planar (r.m.s. deviation from a mean plane ®tted through the non-H atoms is 0.012 A Ê ), as is usually observed in deprotonated barbituric acid, whilst the second ring contains an sp 3 -hybridized C atom, which is displaced slightly out of the ring of the remaining non-H atoms (r.m.s. deviation 0.078 A Ê ); the angle between the two mean planes is 85.6 (2)
. The two new bonds formed in the coupling reaction are C4ÐC5 and C4Ð O7, which have lengths of 1.502 (4) and 1.439 (3) A Ê , respectively, indicating that both are single bonds. The hydroxy H atom was easily located in a difference electron-density map, con®rming that the C4ÐO7 bond is single in character. In the planar ring, bonding is delocalized over the O4ÐC6ÐC5Ð C8ÐO6 segment, with each bond intermediate between single and double.
A monoclinic polymorph, (II), was obtained by storing the solution at approximately 278 K for several months. Although the unit-cell parameters of polymorph (II) are similar to those of polymorph (I), this is for a C-centred rather than a primitive unit cell. The structural unit of polymorph (II) is shown in Fig. 2 . Like polymorph (I), polymorph (II) crystallizes with one non-coordinating water molecule on a twofold rotation axis, and so the asymmetric unit is one half of the structural unit. Also, as in polymorph (I), the water molecule is secured in place by four hydrogen bonds, as donor for two and as acceptor for the other two, with additional intramolecular hydrogen bonding securing the position of the hydroxy H atom (Table 4) . The Cs ion is again nine-coordinate, but the range of bond lengths is much wider, from 2.983 (4) to 3.690 (4) A Ê (Table 3) , which is distinctly long for a CsÐO bond, but not unknown. The two 5-hydroxyhydurilate rings are either essentially planar (r.m.s. deviation 0.007 A Ê for one) or slightly distorted (r.m.s. deviation 0.090 A Ê for the other), as is seen in polymorph (I), although in polymorph (II), the angle between their two mean planes is slightly smaller, at 78.3 (2) . Also in common with polymorph (I), the C4ÐC5 and C4ÐO7 bond lengths are 1.531 (6) and 1.421 (6) A Ê , respectively, indicating single-bond character.
If the individual structural units of polymorphs (I) and (II) give little indication that these are two different polymorphic structures, then their respective packing diagrams are more revealing. Fig. 3 shows two b-axis projections of polymorphs (I) (top) and (II) (bottom). Setting polymorph (I) in space group Pnab allows a direct comparison to be made between the two, as the cell axes are now approximately equal. Both are three-dimensional structures featuring columns of quadruply bridged Cs centres. These columns are then linked together by further coordination from the second ring of the ligand across to a Cs centre of another column. This linkage creates what appear to be channels within the structure, sandwiched inside which are securely hydrogen-bonded pseudo-tetrahedral water molecules. Inspection of space®lling models, however, shows that the water molecules lie in metal-organic compounds The structural unit of polymorph (II), shown with 50% probability displacement ellipsoids. Dashed lines indicate selected hydrogen bonds. individual cavities, between which there are only restricted openings. The differences between the two packing diagrams are in the overall arrangement of the cations, anions and water molecules, and in the shape of the cavities. These are most easily seen by concentrating on the water-®lled cavities. In polymorph (I), these apparent channels are arranged such that the overall impression is one of`ripples' within the structure along the c axis. In polymorph (II), there is no such rippling and the apparent channels are stacked ladder-like in a regular rectangular grid.
Experimental
CsOHÁH 2 O (0.171 g, 1 mmol) and barbituric acid (0.132 g, 1 mmol) were dissolved in distilled water (approximately 30 ml), and the solution was boiled until approximately 10 ml remained. Slow evaporation of a small amount of solvent over a period of one week yielded some very small crystals of polymorph (I). Storage of the solution at approximately 278 K for around ®ve months yielded small crystal clusters of polymorph (II).
Polymorph (I)
Crystal data metal-organic compounds Table 1 Selected geometric parameters (A Ê , ) for polymorph (I). 
